Objectives: To identify the prevalence of breast-feeding at discharge and the determinants of breast-feeding initiation amongst Aboriginal women. Design: A prospective cohort study using a self-administered baseline questionnaire and telephone-administered follow-up interviews. Setting: Six hospitals with maternity wards in Perth, Western Australia. Subjects: Four hundred and twenty-five Aboriginal mothers of newborn infants. Results: At discharge, 89.4% of Aboriginal mothers were breast-feeding. Breastfeeding at discharge was most positively associated with perceived paternal support of breast-feeding, with an adjusted odds ratio (OR) of 6.65 (95% confidence interval (CI) 2.81-15.74), and with maternal age (OR 1.12, 95% CI 1.03 -1.22), but negatively associated with parity and having delivered vaginally. Conclusion: The factors independently associated with breast-feeding at discharge were similar to those previously identified for a group of non-Aboriginal Perth women, suggesting that separate breast-feeding interventions specially targeted at Aboriginal women are not warranted. The findings do, however, highlight the importance of including the father in the breast-feeding discussions.
. Breastfeeding in the traditional Aboriginal communities was essential for survival of the infant and usually continued for several years 4, 5 . In Western Australia, differences in breast-feeding rates have been demonstrated among Aboriginal groups from various locations. Gracey et al. reported that groups in remote areas tended to continue the traditional pattern of breast-feeding for as long as possible, with 96% of infants still being breast-fed at 12 months 6 . The prevalence of breast-feeding at all ages decreased with increasing urbanisation. They associated this decline with the loss of traditional culture and increasing affluence.
A study of Aboriginal mothers undertaken in Perth in the early 1980s reported an initial breast-feeding rate of 82%, declining to 50% at 3 months 7 . About 15 years later in Melbourne, 98% of Aboriginal mothers began breastfeeding but this declined to 50% at 3 months and was down to 32% at 6 months 8 . Between the early 1980s and the late 1990s there was a substantial shift in attitudes of the Australian community to breast-feeding, and the increase in the proportion of urban Aboriginal mothers initiating breast-feeding described by Holmes et al. 8 might reflect the changes in the total community.
The decision to begin breast-feeding is influenced by a number of social and individual factors. A review of studies that employed multivariate analysis of the factors associated with breast-feeding initiation confirmed the importance of demographic factors such as maternal age and level of education 9 . There was less consistent association with factors such as marital status and socioeconomic status. Similarly, previously reported univariate associations between breast-feeding and biomedical factors such as parity, method of delivery and infant health were less consistent in multivariate studies. An intention to return to work has been shown to influence breast-feeding in some societies, particularly in Western culture 10, 11 . However, in other cultures, return to work was not accompanied by a decline in breast-feeding 12, 13 . Social support is also important in the initiation and maintenance of breast-feeding 14 . The Perth Infant Feeding Study (PIFS) documented the importance of the support of the father and other family members, including the maternal grandmother, in the initiation of breast-feeding 15, 16 .
In the 2001 National Census, 386 000 persons out of a total of 18.8 million Australians were identified as Indigenous. The Indigenous population in the Perth metropolitan area at the time was reported as 18 288 17 . The health of the Indigenous population, including morbidity and mortality related to nutritional causes, is substantially below that of other Australians 18 . In light of the importance of breast-feeding to the health of infants, and the lack of contemporary studies, it was decided to undertake a study of breast-feeding patterns and the determinants of breast-feeding initiation by Aboriginal women who delivered at Perth hospitals. While the few earlier studies of Aboriginal mothers have documented their breast-feeding practices, they did not attempt to identify those factors associated with the initiation of breast-feeding. If these factors differ from those identified as being important amongst non-Aboriginal women 15, 16 , then separate breast-feeding interventions targeted specifically at Aboriginal women may be called for. The objective of this study was to identify the prevalence of breast-feeding at discharge and the determinants of breastfeeding initiation amongst Aboriginal women.
Methodology
The Perth Aboriginal Breastfeeding Study (PABS) used methodology very similar to the PIFS, conducted from September 1992 to April 1993 that has previously been published elsewhere 15, 19 . In this current study, all Aboriginal mothers who delivered in six Perth hospitals during the survey period (April 2000 to July 2001) were contacted and invited to participate in the study. Mothers who agreed to participate in the study were interviewed in hospital and were followed up in the postpartum period. Many of the Perth hospitals provide special support for Aboriginal clients, and they make extra efforts to correctly classify the ethnicity of their patients. All mothers who identified themselves as Aboriginal were eligible to participate. However, as this study relied on selfidentification, it is possible that some Aboriginal mothers did not choose to identify themselves on admission.
The baseline questionnaire was designed to identify feeding method while in hospital and to collect information on variables known, or suspected, to be associated with breast-feeding initiation, including sociodemographic, biomedical and psychosocial factors, along with hospital practices. A number of steps were taken to ensure that the questionnaire was easy to understand. The draft of the PIFS questionnaire originally was reviewed and modified by an adult literacy expert and then pilottested on a group of 20 new mothers. Further modifications were made based on their comments. The Aboriginal nursing staff at Derbal Yerrigan Health Service also reviewed the language of the questionnaire for use in the PABS. Wherever possible, the wording of the questionnaires was kept as close as practical to the PIFS to allow for later comparison.
Statistical methods
Data were entered and analysed using the Statistical Package for Social Sciences (SPSS for Windows, version 10; SPSS Inc., Chicago, IL, USA). Unadjusted odds ratios were calculated to identify those factors that were associated with the initiation of breast-feeding. Multivariate logistic regression analysis was employed to determine which factors were independently associated with breast-feeding at discharge. Variables found to have a non-significant effect on the model were then removed in a backward stepwise fashion. All variables in the final model were variables for which, when excluded, the change in deviance compared with the corresponding chisquare test statistic on the relevant degrees of freedom was significant.
Breast-feeding terms and definitions used in this study are those recommended by The Interagency Group for Action on Breastfeeding 20 . The extent and duration of breast-feeding are defined by the terms full, partial and overall. Fully breast-fed infants received breast milk as their only source of milk; however, other fluids such as water or juice, or ritualistic feeds, may have been given infrequently. Partially breast-fed infants received breast milk in combination with infant formula. Overall breastfeeding is defined as receiving any breast milk.
Ethics
The purpose of the study was explained to each mother and they were asked to sign a consent form. The confidentiality of the data was assured and the mothers were assured that they could withdraw from the study at any time without prejudice. The National Health and Medical Research Council principles of research with Aboriginal communities were followed 21 . The project received ethical approval from the Human Ethics Committee of Curtin University, the Department of Health of Western Australia, Aboriginal Health Section and the ethics committees of the participating hospitals.
Results
A total of 455 self-identified Aboriginal mothers gave birth during the period of the study and 425 completed the baseline questionnaire while in hospital, a participation rate of 93%. The sample included 441 singleton births, 13 sets of twins, and one set of triplets. The largest Perth maternity hospital contributed 310 mothers to the study, while five other hospitals provided another 115 mothers. The estimated gestational age of 15.7% of the births was 36 weeks or less and 22.6% of infants weighed less than 2500 g. At some time during their stay in hospital, 28.9% of the infants spent time in a special care nursery (SCN). The Caesarean section rate for the sample was 50.4%.
At discharge from hospital 89.4% of the mothers were breast-feeding, although 4.4% were also supplementing with some formula feeds. Of the 44 mothers who were not breast-feeding, 70% had not attempted to breastfeed. The most common reasons given by mothers who did not attempt to breast-feed were a 'dislike for breastfeeding', 'bottle-feeding is easier than breast-feeding' and admission of the infant to an SCN. The rates of breast-feeding initiation were similar for infants who spent some time in an SCN and those who did not. However, of the 122 infants who were admitted to an SCN, 13.1% received some supplementary feeding compared with less than 1% of babies not requiring admission to an SCN. Table 1 lists sociodemographic, biomedical and psychosocial factors of mother and infant that might be expected to have an influence on the establishment of breast-feeding at discharge. The numbers and percentage of breast-fed infants for each variable are given. The univariate odds ratios indicate the likelihood of a mother breast-feeding at discharge from hospital. A perceived preference of the partner and maternal grandmother for breast-feeding and whether the maternal grandmother had ever breast-fed were all positively associated with the initiation of breast-feeding at discharge. Having a vaginal delivery and attending antenatal classes were negatively associated with breast-feeding at discharge. To gain further understanding of the factors associated with the initiation of breast-feeding, the factors identified in Table 1 were modelled using logistic regression; those factors that remained independently associated with breast-feeding at discharge are presented in Table 2 . Breast-feeding at discharge was positively associated with maternal age and the mother's perception that the infant's father preferred breast-feeding. It was negatively associated with parity and having a vaginal delivery.
Discussion
Breast-feeding rates for Aboriginal mothers appear to be slightly higher at discharge than for non-Indigenous mothers in Perth; 89.4% compared with 83.8% in the PIFS 22 . This difference may be real or may be due to the fact that the present survey was conducted approximately eight years after the PIFS and by this time the rates for nonAboriginal mothers might also be higher. Certainly the rates are at least comparable and give no cause for concern about breast-feeding initiation rates amongst urban Aboriginal women.
There was a higher rate of admission to an SCN (28.9%) compared with the PIFS, where the rate was 15.8%. The Caesarean section rate was 50.4% compared with 17% for the non-Aboriginal women in the PIFS. The high breastfeeding initiation rate was achieved despite the high rate of low-birth-weight infants, births of shorter gestational age and the high Caesarean section rate. More of the Aboriginal mothers managed to breast-feed while their infants were in special care: 93.4% of infants had at least some breast-feeding, compared with 77.4% of comparable infants in the PIFS. It is an indication of the dedication of the mothers and the nursing staff to the care of their infants that such high breast-feeding initiation rates were achieved.
A surprising finding was the negative association between having had a vaginal delivery and the initiation of breast-feeding. This finding is inconsistent with the literature and most researchers have either found no association between mode of delivery and breast-feeding initiation 23 or a negative association between Caesarean delivery and breast-feeding initiation 24 .
With this exception, the other factors found to be independently associated with breast-feeding at discharge were similar to those identified in the earlier study of nonAboriginal Perth women 15 . In particular, breast-feeding initiation was strongly associated in both studies with the mother's perception that the infant's father preferred breast-feeding. Aboriginal women who perceived that their partner preferred breast-feeding were more than six times as likely to be breast-feeding at discharge than women who perceived that their partner either preferred bottle-feeding or was ambivalent about how their infant was fed. Similarly, older women were more likely to be breast-feeding at discharge than were younger women, and multiparous women were less likely than primiparous women to be breast-feeding. This is different to previous studies of Australian women, which have shown that multiparous mothers are more likely to initiate breastfeeding 9 . One possible explanation is difference in parity between PIFS and PABS mothers, where the mean parities were 1.7 and 2.7 respectively, reflecting national trends 25 . Indigenous mothers who had already had more than five pregnancies had lower rates of breast-feeding, perhaps reflecting the impact of frequent pregnancies.
Conclusion
The strongest predictors of breast-feeding initiation among Aboriginal women were similar to those reported for non-Aboriginal women, and suggest that separate breast-feeding promotion programmes are not warranted. These factors would, however, provide an opportunity for health promotion activities to promote breast-feeding initiation rates to even higher levels. In particular, health promotion programmes should target the opinion of fathers and younger women. Overall the breast-feeding initiation rates are high despite the high prevalence of negative factors such as low birth weight and Caesarean section. This study has documented breast-feeding initiation, and further studies are needed to document breast-feeding duration and the factors determining duration. The breast-feeding initiation rate of almost 90% is a tribute to the mothers and the health-care personnel. 
